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A.  Introduction 

infantry  tactics  nril  7  raore  varied  SAF  OPFOR  The  7,  !"C  ln  Central  Europe 

A  large  pool  of  potential  tzrf  P  nd,ent  0n  weather,  equipment  terrain  J***  6X1St  ln  tile  Wor,d- 
best  tactics  from  this  dooI  f  "eeds  to  be  available,  and  there' must  h’  ""d  many  0!fler  Actors 
SAF  OPFOR  Z  ZT'  7  3  S'Ven  s,tuaI,°n.  This  wiS  r«u  ,  ie  2  3  Way  “Selecting  the 
must  also  behave  in  a  realist,™  ,lle  Conditions  and  equipment  the  OPFOR ''Veand  unprediclable 
experience.  This meanTth ftfTT  m!  wida -4' of  situals  S  ele'eT'  F*“Dy  SAF 
created  to  allow  an  effective  training  «WrofS  "*  mea"S  °fprodu™S  behalt'aTnfust  be 

Summary 

In  this  Phase  I  SBFR  u 

used  ,0  control  in  n  c  "  from  a  variety  of  source,  "Id  I  f  moverae"':  We 

ere  most  naturally  expressed  a  f  Slnm,a,,0ns.  We  used  these  tactics  tn  71  *ha-  are  not  currently 

C.  Conclusions 

!|pisilis==s=sr” 

Tbe  run-time  compmat.ZS  fart*1”6  for°"dd*^^^  '“f  atf e e  C0">Pauy 

contro,,ed' so  *  ™  - a  £&  te s r 
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j-  PHASE  I  investigation 

1-1  The  Domain 

Our  first  task  within  our  Phase  T  Pfr 

consensu^wa^formed  2\lllZlTf  fcfs^th°^e™e  a  do^in  that 

:;f^ip,r  ss:,  was 

capabibfeo” 

N«ional  Guard  armor  stL  ^  d°CUmems  «d  a  kn«Tl  "  Specifi«io„s  and  ”* 
tasks  the  SAP  must  engage  in  'as "T"*  “  Fort  Knoi<  provided  some P  10  observe 
msult  of  these  observations  and!  “  'he  “‘etplay  between  ,he«p  "S'?  ‘n,°  ,be  range  of 
control  to  operate  at  a  hioh  k  nvesttgations  into  Mo  dSAF  r*  n  •  and  7 '^f  operators  Asa 
S"  ^oon^ed  at  a  Srtabi'ra«i0"  '»*  thanTtrenfsIpt  i"*?’  We  the  SAP  ‘ 

«**«  SAP  *n«‘oLlfytZ!Cha  'eVel  softw^e  TWs  soft™  ™s 

we  are  able  to  build  intellment  overall  Tk  W  avoid  red™dant  effortlvuh  tUrn  raals:es  calls  to 
acting  in  a  tactically  directed  „«■  „  beflavior  by  the  symbiosis  of  ,  e  ex,s‘ln8  systems,  and 
of  the  Phase  I  effort  "  *®“t  11  W*me  clear  than  ^7jc,TSm  a"b-Wavio  s 

.  tactical  direction  should  be  the  focus 

P2  The  Role  of  Simulations 

klesert^ttf  "?ar  besulted  in  a  decisive  • 

War  game  designer  Maidc^H  r°°tS  t0  ^erican  victory  jn  D 

game  called  C^*c,Te.  A  series”  oTs'  °"  mode,i"S  Defert  Storm™'  °"  2  Au*usl  1  pp0 
Prevail  96  hours  and  would  al?  ,  '°nS  using  Gu//**  "r^™. Us®8  a  commercial 
simulation  called  r«n,oe  was  mn  l  Z  °W  casual,i «s.  DurinvDesen  Sh  the  would  • 
needed  to  support  the  last-minute  red"  ?“  7  bai'S  7ac“'or  was'  used  mf.?  t"d  DeSert  S'orm.  a 
the  Iraqi  Army  in  Kuwait  c  redeployment  that  allowed  th.  ,Ip  PIan  the  logistics 
Wore  deployment  to  D  se"™,U,at'ons  al»  Provided  mportl  r8™""  a"aCk  tha‘  0“‘taed 
simulation  of  modern  combat  a  ?k,T,,e  Na,iona'  T raX  ce ?  i"divid‘'a'a  and  ujts 
effective  when  fighting  the  lra„  ^  a”y  "ta* ia  tbe  world.  «  “sfmXCwlt 
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S^HsS? 

appropriate  tacfcSd  on C^'based  reasonfog 'toTcouldb^b’Y *°  Work  «■'«•  our 
parameters.  A  case-based°reasmf  ^  doc£nnes-  This  tool  could  n  ^  t!lat  a^ows  selectionof^ 

r^rfc^--ri5r;!::!==- 

™hTgr“  Firs,,  different  be|)aviors  ba$ed 

new  or  novel  tactic  SeconWmi  decrease  the  chance  of  ,,m  from  a  Particular  tactic  a 
training  opportunities  W  d'fferenf  tacti«  based  on  ^nse  ,n  co^bat  when  faced  with  A 

r e “ *c fof^;resee ^  ssttssr  c°u,d '-“tr a 

The  choice  of  armor  doctrine  for  s,  a  n”S  ,raininS  e«rcises 

a™°r  d°Ct™=  »  widely  ^  of  foe 

written  material  on 

13  The  ReIationship  Between  «•  . 

Simulations  can  be  used  with 

-tc^ur5  Thtr  'r'ns  Oy  «*  computer  In  oe  , 

Command  (TRADOC)  ImpJement  US  Army  doa°  S'mu,ators  and  the  opposing  forT^  ’ 

-d  -s  SS:  «";«  ^  Trail^^ -  ^ 

y  ess.  foe  example.  Chess  is  an 


Humans  have  several  abr  •  m'',ta,y  S'mu,a!or'  *  1,16  a,Sori‘hms  used 

operator  can  norm aii^mneuver  cou/d  lead  U  atl0n>  th?  soldiers  in  ff,P  ^  human  ability  js 

COmPU,erS  Tte  *■£.  ope™:  «  hltf- ^ ^^dtlnt^r^At^0™  a 

r/ie  human  operator  uses  ,he  .  °  ^  deCe,ve  and  o2  of  1277  d’fficu,t  &r 

Simulations  must  take  ’  of  °Pdons  to  those 

T'e- 

°ur  Simulations  still  reflect 

'•4  Changing  Doctri„e 
An  army  win  change  the-  j 

r,,r^ 

°  fie,r  d0C,™e  »ffl  h ’de!?°'/deftal  The 

Political  change  can  modify  eneiv  doctnne  that 

^S^faoC^^USed^an^  Ag00d 

upper  classes  Collet  C'asses America  sZcd^  tl0m  ,he  ^27'*  « 

introduction  of  riflpw  8  ,  tbe  I,0n’s  share  of  th  UverDoctrme. 

s^rSS'^=r===-s;:-r--. - 
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doctrine  changed^ecatLVofthe^65  f°  3  c^an°e  ,n  doctrine  For  example  Am  ■ 

•he  end  of  the  Cold  War.  ^  Le,'s  «*"*•  tk  changes  in 


1.5  Cold  War  Doctrine 

0r'^  ****  -ound  the  WOr,d. 

ovewh^^ng^repower  modef (^th^ChthetTst^t1^1  evolve  Jarourad  the^  *nV0^ve^ 

begun  to  disappear.  U"‘ted  States.  Both  of  these  nulitaty  doertnt  have  now 


One  other  event  happened  in  the  ]  930s  that  t  j 

sSi,“sru f  th  hsovia  of  ,he 


SS!  XtiSS  Sr "g  r 31  “"*™'  h“  <"*«  do™  anc 
large  portion  of  the  Soviet  *pa»d'"g  consumed 

Considering  these  important  chan»es  vro  ,  ™  product  Thls  "il!  no  longer  hold  true 
doctrine.  In  this  case,  our  simulators’ have  her  expec* 1 10  see  the  So™  Union  develop  new 
that  soon  will  no  longer  exists.  obsolete-  0ur  simulators  utilize  a  doctrine 

“r  an  doc,™e  *“  -•<» 

new  American  doctrine  (i.e.,  tom'1^'65  °f  So“'h-  Asia.  A 


1*6  Post  Cold  War  Doctrine 

th“'Z  W,hi'"^a “«Snam^'^bahte  ovedr  main™!  wtrfar  ^ 0,6  United 

had  adopted  many  of  the  basic  concepts  of  maneuver  warfh™  a  “  d°Ctri"e'  The  US  Amy 
edition  of-FM  100-5,  Operations.  ?  arfare  as  doctnne  earlier,  in  the  1982 

worldfdoarintcTmes  STm^d” oft the  olman' , A^  ”° n  candida,e for mosl  «f  the 

reviewing  the  current  discussion  of  maneuver  wa  2.  *  m  'cT™  ' ! 939  '  1 9«'  When 

and  schwerpunh.  This  German  influence  on  modtn  doctril  ioe  T"'  SUCh  “  cmf,ra^«< 
vocabulary'.  modern  doctrine  goes  as  far  as  adding  words  to  our 

around  the  worWhlve  accesi  to&man^amordocf611  ‘T  ^  Tuhtms-  0ll>c‘  nations 
doctrine  tha,  learns  from  Germantmy  du™ mn T The T, °‘ wi"  d-*p  « 
on  how  to  study  doctrine.  °  he  next  sectl0n  begins  with  a  discussion 


1.7  The  Examination  of  Foreign  Doctrine 

combat  Doctrines^it^u^th^underpirmine  of  feo^end  f  bT*"  aPP'iCation  of  do«rine  in 
application.  In  order  to  develop  a  successful  armor  H  u  °"g  °"  "““O'  and  short  on 

for  an  army  to  utilize  an  armor  force  Two  conScts  wo  Tbe  ff  mUS‘  ^  COnf,iCtS  Which  allow 
demonstration  of  an  open  society  recorded  mi h  n  y  b  SUfficient  to  provide  a  reasonable 

The  requirements  demonstrated  byThe'twxf  conflfofo  are  etamine^bdotv116,  ^  ^°°d  terTain 

requirement,  °Pen  society  seems  like  a  strange 

-econhie, smi^^ 


impossible  in  IteSS'S!Jh^^)^S,',nS  a"d  Chi”ese  make  studying  armor  doctrine 

effectiveness,  ustfutolss^and  i^MnSi<S-dPP,i“tk>”  kn0W,edge  t0  determine  the 
be  written.  Desert  Storm  might  provide  some  usefhn" T'me  needs  ,0  pass  before  history  can 
doctrine.  ^  ^  «  P*“  the  historieS^S^S^dying 

armor  doctrinetotld  be  a  MleTercfsf  fi  “'“n  S‘,Udyins  lhe  1948  ^ab-Israeli  War  for  Israeli 
which  m  fight  the  1948  war.  Israel,  a~SS^ 

The  Korean' Wa^wthd  depfoyment  ‘  o^^rt  bT'f  f°reiS"  a™or  doctrine 

doctrine  to  be  examined  ctorint^IteG  ^ rjeC‘  The  fet  foreign 

the  Western  desert  provides  lessons  on  the  me  nfS  v  "a0”*'"  The  pure  armor  campaign  in 
Front  provides  lessons  in  the  mass  use  of  armnr  10  ldeal  terram  COnditions.  The  Eastern 

conflicts  in  1967  and  1973.  ofarmorwhich  were  not  duplicated  until  the  Arab-Si 

The  Arab-Israeii  conflicts  of  1967  and  1Q7- oi 

armor  doctrine  to  combat.  Actions  on  the  Golan  St'  US,f! ,essons  application  of 

were°fouathTrned  te™n  (desert  and  rolling  hilM  Someth  I  “  DeSert  Pr0Vide  samples 
were  fought  dunng  the  Arab-Israeli  conflicts  *'  he  ^  tank  banl^  since  Kursk 

1.8  German  Armor  Doctrine 

Germans  tend  to  bTamon^hel be'stTthe'worid"!  ^  mmysood  reasons.  First  the 

German  Army  has  proven  very  successful  at  Kohf  ^  StUdy  °f mjJitarT  Wstory.  Second  the 

operational  histoly.  O^erftL^S^  the  relationship  between  doctrine  and 
has  recently  been  translated 


service  has  been  available  since  the  mid-50s.  This  combination  of  doctrine  and  history  provides  a 
good  understanding  of  German  doctrine. 

An  understanding  of  the  German  Army  of  the  time  period  1920-1945  must  proceed  further 
discussion  of  German  armor  doctrine.  The  German  Army  of  the  time  period  1920  to  the  early 
1930s  was  limited  to  100,000  men.  This  army  was  limited  to  4,000  officers.  This  was  very  small 
by  Eu  ropean  standard  s . 

The  German  General  Staff,  forbidden  by  the  Versailles  Treaty,  still  existed  undercover.  The 
German  skimmed  off  the  cream  of  the  serving  officers  and  trained  them  as  staff  officers.  This 
meant  that  the  German  Army  as  an  organization  was  well  run.  The  tradition  of  the  German 
General  Staff  was  to  study  history  and  develop  new  doctrine  from  the  lessons  learned. 

The  popular  image  of  the  German  Army  being  armed  with  weapons  superior  in  both  technology 
and  quality  has  persisted.  The  facts  support  a  different  interpretation.  The  German  tanks  which 
started  the  war  were  not  superior  in  armor  or  firepower  to  the  Allied  tanks  they  faced.  When  the 
Germans  invaded  Russia,  they  had  no  tank  that  could  match  the  T-34s  and  KV-ls  used  by  the 
Russians.  The  one  difference  was  that  each  German  tank  had  a  radio  receiver  or  radio.  This 
allowed  the  Germans  to  destroy  superior  enemy  tanks  with  superior  tactics. 

The  Germans  designed  superior  tanks  as  the  war  continued.  The  Tiger  I  which  had  very  thick 
armor  and  an  88mm  gun  was  proof  against  most  Allied  tank  guns.  The  Panther  which  also  had 
very  thick  front  armor,  good  mobility,  and  a  very  good  gun  was  also  superior  to  most  Allied 
tanks.  During  WWII,  the  Germans  produced  24,360  tanks  including  1,355  Tiger  Is  and  5,508 
Panthers.  Allied  tank  production  during  WWII  was:  the  British  produced  24,803  tanks,  the 
Americans  produced  88,410  tanks,  and  the  Russians  produced  87,200  tanks.  For  every  tank  the 
Germans  produced,  the  Allies  produced. eight. 

The  German  Army  always  made  training  a  high  priority.  The  German  Army  often  fought 
outnumbered  by  their  enemies.  The  Germans  could  not  hope  to  out  produce  their  enemies, 
particularly  with  the  Americans  on  the  side  of  the  Allies.  The  German  solution  was  to  outfight 
their  opponents.  The  only  path  to  consistently  outfighting  your  enemy  comes  through  training.  In 
some  ways,  German  victories  early  in  the  war  resulted  from  superior  training  and  doctrine.  When 
this  training  superiority  began  to  slip  late  in  the  war,  the  German  Army  proved  incapable  of 
winning  any  more  victories. 

Armies  have  often  been  accused  of  fighting  the  last  war.  Many  reasons  exist  for  this  cliche. 

Often,  armies  use  equipment  from  the  last  war.  Sometimes  the  wars  come  so  fast,  that  armies  do 
not  have  an  opportunity  to  change.  None  of  these  hold  true  for  the  German  Army  in  WWII.  The 
German  Army  at  the  beginning  of  WWII  fought  a  new  type  of  war.  Journalists  quickly  attached 
the  name  'Blitzkrieg"  to  this  new  method  of  war.  Note  that  the  German  generals  never  talked 
about  war  in  terms  of  Blitzkrieg.  The  roots  of  the  new  German  Army's  new  method  of  war  can 
be  found  in  WWI. 


perman  general  StafFnever  believed  in  the  "Stab  in  the  Back"  theory  of  why  Germany  lost 
I.  Instead  the  German  General  Staff,  which  was  forbidden  by  the  Versailles  Treaty  looked 

re“  f0? the  ^feat  of  the  German  Army  in  WWI.  One  key  reason  the  Germans 
lost  WWI  was  the  lack  of  tanks  and  anti-tank  weapons. 

Heinz  Guderian  may  be  considered  as  the  chief  architect  of  the  armor  doctrine  that  brought 
Germany  success  during  the  early  part  of  WWII.  As  mentioned  earlier,  Guderian  wrote  two 
books  that  provide  a  clear  understanding  of  German  doctrine  and  operational  experience  in 
.In  order  to  understand  where  Guderian  obtained  the  ideas  that  formed  German  armor 
doctrine,  a  review  of  his  early  career  proves  useful. 

From  1931  to  1935,  Guderian  served  as  General  Lutz's  Chief  of  Staff  to  the  Inspectorate  of 
Motorized  Troops.  The  Lutz-Guderian  partnership  proved  vital  to  the  development  of  German 

^  3  Aim  f°rrTS  m  thC  CTal  Peri°d  before  the  formation  of  the  first  three  panzer  divisions  in 
J  9 a  5 .  Although  Lutz  was  the  senior  officer,  Guderian  was  the  intellectual  driving  force. 

When  the  first  three  panzer  divisions  were  established,  Guderian  was  given  command  of  the  2nd 
Panzer  Division.  This  removed  Guderian  from  the  center  of  policy  making  with  the  Armored 
troops  Command.  Guderian  notes  on  page  26  of  Panzer  Leader  that:  “My  work  consisted  of 

mihtary'backgroimdT ’’UnS  °f  f°rmation  whose  comPonent  units  came  from  such  diverse 

Under  the  instnictions  of  General  Lutz,  Guderian  prepared  a  book  during  the  winter  of  1936-37 
which  was  published  under  the  title  Achtung  Panzer!.  This  book  told  the  story  of  the 
development  of  armored  forces  and  outlined  Guderian’s  ideas  as  to  how  the  German  armored 

between°i925  and '1935  Ach,m* Panxr!  ^eloped  from  articles  written  by  Guderian 

Achtung  Panzer!  was  intended  to  score  points  off  institutional  opponents  and  to  gain  the 
maximum  resources  for  Guderian’s  own  branch  of  the  Army.  A  large  portion  of Achtung  Pan-ert 
descnbes  the  util, rat, on  of  the  tanks  during  WWi.  The  second  half  of  the  book  is  concerned  urith 

™';tary  de?l°praenis'  e$Peciall>' armored  fighting  vehicle  design  and  the  organization  of 
mechanized  forces.  Achtung  Panzer!  explains  the  thinking  behind  the  operations  of  the  panzer 

orces  early  in  WWII.  In  addition,  this  book  served  as  a  textbook  for  trainee  panzer  officers 
during  the  war. 

The  first  section  of  Achtung  Panzer!  describes  how  WWI  degenerated  into  positional  warfare 
Guderian  chooses  an  action  that  occurred  early  in  1 9 1 4.  The  2nd  and  4th  Cavalry  Divisions 
under  General  von  der  Marwitz,  encounter  the  enemy  near  Haelen  on  12  August  1914  The’ 
action  at  Haelen  represents  the  commitment  of  cavalry  in  considerable  force  against  defending 

infantry  and  artillery.  The  cavalry'  took  significant  losses  without  achieving  their  objective  One 
institutional  enemy  was  the  cavalry  lobby.  J 

Achtung  Panzer!  continues  with  Guderian’s  account  of  the  role  of  tanks  in  WWI.  From  the 
accounts  of  tank  warfare  in  WWI,  Guderian  draws  three  lessons.  Tanks  when  used  in  penny- 
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Drovide  thh,we,7  ':,tle  effeCt  Tanks  should  not  be  wasted  on  unsuitable  ground.  Finally  tanks 
,  *  j  ,  ®  ^st  surPnse  when  used  in  mass  formations.  During  WWII  the  German  Arm,, 

under  Adolph  Hitler  violated  all  of  these  rules.  na  wwn,  the  Herman  Army 

wZJd  braced  ZTfa':e’r^a‘ier-  The  SUCCeSS  “d  uMma,e  failure  of ‘he  Gemtan 
of  Gennan  Army  KrSt>  let's  consider  the  success 

ntdiZ«:"ald« 

have  some  tactical  utility  but  could  have  no  o E^S^16''91*  ^  ^  W°M 

drvffo's^T hett 1-  VehiC'eS  be,lVee"  'he  CaVa'V  a"d  am,0red  f°rces  iead  to  the  formation 

TKe  ^“iS™  ^ 

Before  continuing  on  to  the  application  of  doctrine  to  war,  let's  examine  the  ooeration  to 

“rMttSwL,"1”  pr°aidte\a  USefUI  Summa,y  0f  this  operation 
— he2„dP 

This  SS  Division  at  this  point  was  motorized  infantry.  P 

Guderian  makes  the  following  points  about  this  operation: 

3)  milL2nd/«Ter  Di2i0n  C0vered  420  1111165  and  the  Liebstcmdarte  Adolph  Hitler  covered  600 
m  ours.  s  proved  the  strategic  and  operational  mobility  of  motorized  formations. 

b)  r^ainteiiafefacil!ties  were  weak.  This  was  remedied  before  the  start  of  the  war  Tanks 

require  lots  of  maintenance  to  keep  running. 

C)  dntSZPly  Wa$  3  fonda^ental  Problem-  The  German  efforts  in  this  area  proved  effective 

during  the  campaigns  in  Poland  and  France.  .  enective 
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during ^he  Battle ■  forTrancffn'  1 94o"  am,°red  d'ViSi°n5 

a)  French  tanks  had  such  a  short  range  their  impact  was  limited  to  tactical  operations. 

b)  ,heir  ma<ntenance  problems.  French 

C)  r^uired °f  The  sh“  ™S'  of  French  tanks 

the  1940  campaign,  and  effectively  destroyed  wLomafigh™5  CaU8h‘  Wh‘'e  dU™g 

*he  ™  °f  P0,a"d  TWS  “  ^d  Panzer 

ReecT‘rati0n  Bntta,i0ni 

dr  i;~  from  — .he  scLi 

— — d 

be  neJrvousness  of  the  first  day  of  battle  made  itself  felt  more  than 
once.  Shortly  after  midnight  the  2nd  (Motorized)  Division  informed  me  ZThev 
were  being  compelled  to  withdraw  by  Polish  cavalry.  I  was  speechiesTfor  a 
moment,  when  I  regained  the  use  of  my  voice,  I  asked  the  divisional  commander  if 

renhed  T  h  T"11  grenadiers  being  broken  by  hostile  cavalry  He 
,Pri,d,hJ  Je  had  noJ  and  novv  assured  me  that  he  could  hold  his  position!  I  . 

o  clock  T  f  there;hat  I  mUSt  Vi5it  the  division  the  next  morning  At  about  five 
•  °Un,  e  divisional  staff  all  at  sea.  I  placed  myself  at  the  head  of  the 

0iment  which  had  been  withdrawn  during  the  night  and  led  it  personally  as  far  as 
he  crossing  of  the  Kamionka  to  the  north  of  Gross-KIonia,  wher!  sen  it  0ff  n 
the  direction  of  Tuchel.  The  2nd  (Motorized)  Division’s  aitack  now  began  to 
make  rapid  progress.  The  panic  of  the  first  day’s  fighting  was  past. 
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e  original  battle  plan  for  the  French  Campaign  was  based  on  the  Schlieffen  plan  of  1 9 1 4  As 
Gudenan  notes  on  page  67  of  Panzer  Leader:  “It  is  true  that  this  had  the  advantages  of 
simplicity  though  hardly  the  charm  of  novelty.”  This  involved  a  wheel  through  Holland  and 
e  gium,  en  an  advance  on  Pans.  Unfortunately,  a  Luftwaffe  officer-courier  carrying  a  draft  of 

foAhe^ampaSn  °“  Bel§ian  ^  Therefore’  a  Plan  ProPosed  by  General  Manstein  was  used 

The  Manstein  Plan  consisted  of  a  surprise  armor  attack  through  the  Ardennes.  The  surprise 
wou  d  come  because  the  terrain  in  the  Ardennes  is  not  ideally  suited  for  armor  warfare  The 
Allies  played  right  into  this  plan  by  advancing  into  Belgium  at  the  beginning  of  the  campaign.  The 
ermans  then  cut  to  the  sea  and  basically  surrounded  the  Allied  armies  in  Belgium.  At  this  point 
the  British  managed  to  withdraw  their  troops  without  equipment  through  Dunkirk  Half  the? 
French  Army  was  destroyed  in  this  battle  (including  most  of  the  mobile  formations).  At  this 
point,  the  French  had  no  option  but  to  surrender. 

2nd6  anfl  nfhP  ^  T  Carried  °Ut  by  Guderian's  XIX  Panzer  Corps  consisting  of  1st 
2nd  and  10th  Panzer  Divisions.  In  addition,  the  crack  motorized  infantry  regiment  "Gross 

Deutschland  was  also  assigned  to  the  XIX  Panzer  Corps.  The  attack  started  on  the  9th  of  May 

^fthe^h  m  COrpS  Cr°SSed  tHe  MeUSe  at  Sedan-  Six  days  later  (on  the  night 

Dunkirk0  h  °f  May)’  a  Unit  °f  the  2nd  Panzer  Division  reached  the  English  Channel  south  of 

Basically  Gudenan  forced  the  tempo  of  operations  for  this  battle.  The  Ardennes  can  not  be 
considered  good  terrain  for  armor  operations.  However,  once  the  Meuse  was  crossed  at  Sedan 

of  Germa'n  alH  S°°d  ^  arm0r  °Perations-  This  concentrated  the  bulk 

of  German  armor.  Surprise  was  achieved  and  the  Allies  never  recovered. 

The  victoiy  in  France  had  one  very  negative  effect  on  the  German  Army.  From  this  point  on 
Hitler  ^erfered  on  the  operational  level.  This  meant  that  the  German  General  Staff  no  longer 

attempted  t  &  °perat!°ns  of  th<;  German  Army-  During  the  Russian  campaign,  Adolph  Hitler 
ttempted  to  personally  control  the  operations  of  the  German  armor.  When  Guderian 
complained.  Hitler  had  him  dismissed. 

Although  Gucterian  would  return  to  service  as  the  Inspector-General  of  Armored  Troops  and  later 
s  the  Chief  of  the  General  Staff,  his  influence  on  operations  was  limited.  The  general  decline  in 
he  armored  force  began  in  1940  Hitler's  love  of  numbers  lead  to  the  doubling  of  the  number  of 
armor  divisions  without  an  increase  in  tank  strength  The  Panzer  Divisions  that  attacked  Potad 

i'otTuT  '  5  When Slrength-  The  Panzer  D«  that  attacked  in  the  Ardeimes  in 

was  v'olatfd"' “°  5treng,h'  The  ™le  ^concentration  of  armorers 

Gudenan  commanded  nothing  smaller  than  a  corps  during  WWII  To  determine  the 

r:r'n°fa  ,aCtu  Wi,hin  a  d0Clrine' the  ac,ions  of ' commanders  of  smaller  units  becomes 
action  "  'hlS  C3Se'  Ha"5  V°n  L“Ck'S  Pa":er  Commander  provides  the  detail  of  small  units  in 
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Hans  von  Luck  led  the  way  into  Poland  in  1939.  In  1940,  von  Luck  was  the  vanguard  of 
Rommel  s  thrust  to  the  Channel  Coast.  In  1941,  von  Luck's  unit  reached  the  outskirts  of 
Moscow.  In  1942  and  43,  von  Luck  served  with  Rommel  in  North  Africa.  In  1944  von  Luck 

RuTs^nsl^Gennany651  arm°red  f°rCe  t0  the  Normandy  invasion!  In  1 945,  von  Luck  faced  the 

Major  von  Luck  commanded  the  3rd  Panzer  Reconnaissance  Battalion  in  North  Africa  The  3rd 
Panzer  Reconnaissance  Battalion  operated  on  the  flanks  of  the  Panzer  Army.  This  was  mobile 
combat  of  the  purest  form.  The  Germans  operated  Schwerer  Panzersphwagen  (8  Rad)  Sd  Kfz 
~  armj0^d  cars.  This  was  an  8-wheeled  armored  car  armed  with  a  20mm  canon.  The  British 
operated  Humber  4:whee|ed  armored  cars  armed  with  a  40mm  canon.  The  Germans  were  more 
mobile  while  the  British  were  better  armed.  In  these  conditions,  tactics  make  the  difference. 

3rd  Panzer  Reconnaissance  Battalion  developed  the  "net”  tactic.  This  tactic  was  used  in  flat 

wZr'f  "  Sht  ,°f  m°re  than  15  kilometers-  The  veiy  fast  and  maneuverable  eight- 

rp  elers  formed  a  large  circle.  The  British  Humbers  and  scout  cars  were  then  lured  into  the 

!t  The  B,nttlS.h  then  received  fire  from  at  least  two  sides.  This  tactic  usually  worked,  though 
metimes  isolated  scout  cars  were  lost  to  the  powerful  cannons  of  the  Humbers.  This  tactic 
would  also  work  with  tanks. 

This  concludes  our  look  at  German  armor  doctrine  before  and  during  WWII  Next  an 

oneTr^d  ^Israe,i.doctrine  Provides  ^her  examples  of  the  use  of  armor  doctrine.  Examining 
one  armor  doctrine  will  not  necessarily  supply  all  of  the  answers  to  the  question  of  entering 

oreign  doctrine  into  simulators.  Other  armies  which  exist  in  different  political,  social  and"* 
technological  contexts  will  have  a  different  doctrine.  In  order  for  a  simulator  to  be  effective 
multiple  foreign  doctrines  need  to  be  available.  ’ 


1.9  Israeli  Doctrine 

Information  about  the  Israeli  Army  tends  to  be  difficult  to  obtain  through  public  sources 

mI6  StrCn?h  °^Israeh  lnteI!'gence  agencies,  some  of  the  information  coming  out  of 
aeli  should  be  considered  suspect.  Several  good  accounts  of  the  Arab-Israeli  Wars  have  been 
proved.  These  prov.de  a  useft.1  point  from  wWch  to  study  Israeli  doctrine  as  applied Tactual 

The  Israeli  Army  regularly  gets  rated  as  the  best  army  in  the  world.  This  rating  comes  from 

h3^HS1VefC°mbat  expe,nence/nd  superior  training.  Some  would  say  that  this  experience  was 

tn  ha  °n  aCm?  second'rate  foes>  but  the  Jordanian  Army  and  Egyptian  Armv  may  be  considered 
to  have  equivalent  combat  experience  as  the  Israelis  up  until  1973.  In  particular  the  British 

trained  and  equipped  Army  provides  a  first  rate  foe.  The  Israeli  Army  armor  force  consists  of 
thereserve  SST’*  ^  reSU'ar  “  h°M  defe"siv^  waiting  of 


Tal  was’pereonally hZTedt'henhBri^^T  °f "h  Arm0red  Branch  From  1960  ‘°  64 , 

^^S“Hxisas==5- 

rSis:£“-=--XSX^ 

SSzSS^SSSsr* 

compartment,  and  the  storage  of  ammunition' ^t^^STabl®  mat£naIS  “ the  ^ 

O  ’  • 

firSt  t0  Sh00t  ™S  The  have  reinforced 

making  their  MBT  to«He  To  kl  A, T  p  FerCen'a«e  ,0  amazi"S  heights  However,  by 
Israeli  Army  has  retained  control  of  the  ‘T  °T) 

to  recover  a  higher  proportion  of  their  lost  MBTs.  7  ousht  on.  This  allows  the  Israelis 

tetTTsTTT™  '0C|U,red  by  the  '°sses  suffered  in  the  1 973  war.  The 

required  on  the  front  lines  immediately  The  Ts^Ta  r6WS  be9ame  lmPeratlve.  These  crews  were 
armor  training  and  ^  “ok  ta^ews  jus,  completing  basic 

while  on  the  front  lines  and  provided  some  relief  to  the  v^S™^ 

™87COHrsf '.t'laT  drU™S  ,he  1 973  war  carae  back  10  ha“"'  'he  Israelis  in  Lebanon  durino 
198..  First,  the  lack  of  expenence  and  loss  ofjunior  officers  hud  the  Israelis.  Second  the  ^ 
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size  of  the  Merkava  made  the  tank  difficult  to  maneuver  through  the  closed  terrain  in  Lebanon 

tern'  ’  Srae h  d0C!rme  c°nccnlrated  on  the  °Pen  country  tank  battles.  When  fighting  in  close 

*™n'  'f  C  "!  a™5  doJctrine  becomes  of  supreme  importance.  This  lesson  was  learned  in  the 
jungles  of  Southeast  Asia  during  WWII.  iae 

The  Israelis  have  also  recovered  many  of  the  MBTs  that  their  enemies  have  lost.  This  has  lead  to 

ofa  ^;SV’et  TT$  t0, arm0red  Personnel  carriers  (APCs).  The  thick  armor 
ot  APC  built  from  a  MBT  provides  much  greater  protection  than  the  thinly  armored  APCs  used 

by  most  armies.  This  practice  goes  back  to  WWI.  In  WWII,  the  Canadians  converted  to  Ram 
toioa  Sar°°  APC$  WhlCh  WCre  USed  across  Northera  E^ope  with  the  79th  Armored 

A  good  example  of  Israeli  doctrine  at  work  comes  from  Force  Tiger  during  the  1973  war 
ptain  Zamir  commanded  Force  Tiger  which  consisted  of  seven  tanks.  Elements  of  the  Syrian 
43rd  Armored  Mechanized  Brigade  moved  towards  Force  Tiger's  killing  zone  Force  Tieer 
waited  until  the  Syrians  were  30  meters  away.  The  Israeli  bamage  so  surprised  the  S  J  n  hat 
they  immediately  attempted  to  retreat.  However,  Captain  Zamir  had  placed  two  tanb  in  a 

h  0t?in7g/^tIOn,-  The  SyrianS  l0$t  20  tanks  in  45  minutes-  The  "ext  day,  Force  Tfrer  (reinforced 
by  the  74th  Battalion)  eliminated  another  20  tanks  from  ambush.  Not  a  single  Israeli  tank  had 
been  hit  and  not  a  single  Israeli  soldier  received  a  scratch. 


2  PHASE  I  RESULTS 

2.1  Graphical  Tactics  Language 

Dunng  the  Phase  I  tactics  investigations,  it  was  determined  that  the  most  natural  medium  of 

based2  dC?mifUI“Catl0n  f°r  l!™3"5  ,S  schema,ic  drawings.  This  led  us  to  develop  a  graphical 
d  editor  for  creating  and  updating  tactics.  It  allows  the  user  to  graphically  describ/tactics  in 
terms  of  necessaty  terrain,  battle  lines,  and  movement  conditions,  fhe  languie  isTLhem 
°/'he  ,act'c-  swlemented  with  parameters  and  constraints  between  the  grapWcaP 

use  theterrabi  *  ®  **  'erra‘n  “nfiguration  ,he  tactl'c  needs,  and  the  specification  for  how  to 

i  .  ,a  *he  “ser  1S  Prorapled  for  allowable  ranges  for  the  terrain  sizes  and  their 
relationship  with  other  teirain  features.  The  input  is  the  tactics  drawing  the  user  enters  the 

output  is  the  machine  readable  text  version  of  the  tactics  language. 
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2,2  Machine  readable  text  file  version 

terrains  which  must  be  preZ  he  nil ™  °  Pc°f  ™S  i$  S»ecified 'm  ° f 

distances  to  other  terrain  features  anrf  th  f3!iSe  S'Ze  0t  ,  'c  ,erram-  the  necessary  range  of 
terrains  and  the  expect  J  enemy  avenu ^  I*—  <■»  Pertinent 

distances  to  the  enemy ^  ^  “  “"S'rai"'a 

— has  Heen  rif;ed  in  ,erms  °f,h- 

paraHd £  tte^  ThHcT'  *^200  meters 

with  respect  to  a  terrain  feature  necessarv  for  th»  *  £  dt„  Battlelmes  are  specified 

terms  of  enemy  contact  with  a  battle, line,  not^nlj SE£S,,iW  * 


2.3  Execute  Tactics  on  Arbitrary  Terrain 


fort“:  ^  mK  appropriate 

h  at 

“s  tactic's  constra1n,s  are  in  any  ^  -isfi:sd,3  for^ri^  r ,ysis 


2.4  Tactics  Selection 

terrain- se,ec,ins  wwch  app-bie  --  -o 

tactics,  this  leaves  thelacic  setoion  un  m  ,?  «p  m3y  ^  Pre5e"'ed  With  an  ordered  lis>  »f 
O'11''  PermiSSiHe  *aC,iCS'  aDd  “  “>  ba  -dered  »  ^ 
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Alternately,  the  system  can  simply  pick  the  best  tactic,  this  is  determined  by  a  case  based  reasoner 
that  compares  factors  in  the  current  environment  with  factors  in  the  tactic-.  For  instance  a  tactic 
might  work  well  in  fog,  or  in  engagements  of  a  certain  size,  or  against  a  certain  set  of  anticipated 
enemy  assets.  In  Phase  I  the  tactic  was  selected  according  to  how  much  use  it  made  of  the 
available  terrain,  with  tactics  heavily  dependent  on  terrain  taking  priority  over  tactics  that  don't 
make  use  of  the  terrain  but  were  still  applicable.  A  certain  degree  of  variety  could  be  put  into  a 
final  system,  with  a  random  factor  having  weight  in  determining  the  tactic  to  be  executed.  This 
would  lead  to  SAF  that  are  less  predictable,  and  would  give  trainees  exposure  to  a  wider  range  of 
tactics. 


2.5  SAF  Controller 

After  the  tactic  is  placed  on  the  terrain,  the  simulation  execution  needs  to  be  monitored,  and  all  of 
the  tactical  movements  have  to  be  executed.  This  monitoring  and  SAF  control  are  the  only 
computations  that  need  to  be  done  while  the  simulation  is  running,  and  thus  is  the  only 
computation  load  the  system  puts  on  simulation  resources.  The  movement  triggers  for  the  Phase 
I  system  are  all  firing  events  so  this  information  has  to  be  extracted  from  the  simulation.  Given 
that  a  tactical  movement  is  to  take  place,  the  system  has  to  determine  where  to  send  each  tank 
involved  in  the  tactic,  this  information  is  derived  from  "the  battle  lines  specified  in  the  tactic.  There 
are  no  computations  for  each  unit  with  every  other  unit  (like  line  of  sign  calculations  in  a 
simulation)  so  the  computational  complexity  is  O(n)  where  n  is  the  number  of  units.  This  proved 
to  be  much  less  than  other  computational  considerations  in  the  simulation  environment. 


2.6  Terrain  Recognition 

The  tactics  are  represented  in  terms  of  terrain  pertinent  to  the  tactic.  This  must  be  compared  to 
the  actual  terrain  available  to  determine  if  and  where  tactical  match-ups  occur.  This  requires  that 
terrain  entity  information  is  available  for  the  current  terrain  database.  The  terrain  requirements 
are  not  exact,  so  a  general,  idealized  interpretation  of  the  terrain  is  sufficient.  This  need  was  met 
in  Phase  I  with  a  simple  terrain  recognition  module  that  made  general  classifications  about  terrain 
objects  and  dimensions  from  elevation  data.  In  Phase  II,  because  of  the  more  complicated  terrain 
and  the  limited  number  of  terrain  databases  available,  we  anticipate  doing  the  terrain  recognition 
by  hand  and  then  supplying  the  classification  information  to  the  tactics  matching  module.  We  will 
also  investigate  existing  terrain  recognition  capabilities  available  with  the  databases  in  the 
simulation  environments  we  interface  with. 
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3.  PHASE  I  PROTOTYPE 


Terrain  Recognizer  -  This  software  takes  elevation  data  from  the  terrain  map  and  produces 
identifications  of  the  terrain  features  present. 

Terrain  Map  -  The  terrain  the  simulation  runs  on,  it  provides  a  bitmap  for  the  simulation 
background  and  elevation  data. 

Tactics  Applicability  /  Priority  -  This  module  determines  what  tactics  are  applicable  given  a 
terrain  identification.  It  also  ranks  the  tactics  for  anticipated  effectiveness. 

Tactics  Case  Base  -  This  data  is  a  set  of  machine  readable  files  produced  by  the  tactics  editor. 

Tactics  Editor  -  This  is  the  graphical  software  users  used  to  enter  end  edit  tactics. 

Tactics  Deployment  -  This  takes  the  chosen  tactic  and  deploys  the  units  in  their  initial  battle 
formations. 

SAF  Controller  -  This  monitors  the  simulation  and  executes  movements  as  dictated  by  the  tactic. 
Simulation  -  This  is  the  simulation  environment  that  the  system  runs  in. 
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3.1  Graphical  Tactics  Editor 

The  Tactics  Editor  for  the  Army  SAF  project  was  programmed  in  the  Kappa-PC  development 
language.  It  allows  the  user  to  program  tank  tactics  in  a  graphical  environment,  using  three  kinds 
of  objects: 

-  Enemy  avenue  of  approach  (EAA) 

Represented  by  a  ray.  The  user  constrains  the  minimum  and  maximum  number  of 
tanks,  0  and  "unlimited"  inclusive. 

-Terrains 

Represented  by  circles  which  graphically  indicate  mountains,  hill,  minefields,  and 
lakes.  The  user  must  specify  minimum  and  maximum  size,  minimum  and  maximum 
distance  to  EAA,  and  orientation  to  EAA.  This  last  constraint  extracts  the 
important  dimension  of  size  in  relation  to  the  EAA.  In  addition,  if  distances 
between  terrains  factor  into  a  tactic  (e.g.  in  order  to  ambush  an  enemy  traveling 
between  two  mountains,  the  mountains  should  be  fairly  close  together),  the  user 
may  provide  this  additional  constraint  by  associating  the  terrains  and  indicating 
their  minimum  and  maximum  distance  from  each  other. 

-  Battlelines 

Represented  by  line  segments.  The  user  specifies  the  number  of  tanks  at  the  start 
of  the  battle,  length  of  the  battleline,  associated  terrain,  and  distance  to  the 
associated  terrain.  In  the  case  of  a  desert  scenario  with  no  terrain,  the  user 
employs  a  ghost  terrain  to  specify  relative  distances  of  battle  lines.  If  the  number 
of  tanks  available  for  a  battle  is  not  exactly  what  the  tactic  expects,  the  tanks  are 
placed  on  battlelines  according  to  the  ratio  of  the  programmed  tactic. 

This  information  is  completely  user  specified,  so  that  the  editor  merely  outputs  exactly  what  the 
user  entered  —  with  the  one  noted  exception  of  angle  constraints  which  are  calculated  from  the 
drawing.  In  addition,  the  user  can  also  specify  movement  between  battlelines  which  occurs  on 
three  conditions:  after  firing,  when  another  battle  line  fires,  or  immediately. 

This  graphical  representation  must  then  be  exported  into  a  tactics  language  which  is  used  by  the 
simulator  to  select  the  best  tactic  for  a  given  terrain,  place  tanks  on  battle  lines,  and  move  the 
tanks  during  the  engagement.  The  major  hurdle  here  is  to  output  not  only  the  user  specified  data 
listed  earlier,  but  to  capture  the  positions  of  tactic  objects  relative  to  each  other  to  allow  for 
maximum  flexibility  in  matching  tactics  to  terrains.  To  this  end,  the  Tactics  Editor  uses  the  enemy 
avenue  of  approach  (EAA)  as  a  fixed  line  to  determine: 

-  angle  of  the  EAA  with  respect  to  terrain  positions 

This  calculation  ensures  that  not  only  do  the  terrains  match,  but  the  EAA  is 
traveling  the  correct  path  for  a  given  tactic  to  be  employed.  The  user  may  also 
specify  an  accuracy  leeway  for  his  drawing  to  allow  for  broader  matching  of 
tactics. 
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-  positions  of  battlelines  relative  to  associated  terrains 

Ensures  battlelines  are  placed  correctly  about  their  associated  terrain  with  respect 
to  the  EAA. 

-  angles  of  battlelines  relative  to  the  EAA 

Places  the  battleline  at  the  correct  orientation  to  the  EAA. 

All  calculations  were  done  by  treating  lines  as  two  points,  terrains  as  single  points,  and  then  using 
cross  products  to  determine  the  appropriate  angles. 

The  information  is  exported  as  a  simple  text  file  in  a  format  which  can  then  be  read  by  the 
simulator. 


3.2  Tactics  Implementation  and  SAF  controller 

This  part  of  the  tactics  system  is  implemented  in  Borland  C++  5.0,  it  central  technology  is  a 
constraint  satisfaction  determination,  it  was  coded  using  a  C++  object  oriented  approach.  This 
module  takes  the  tactics  files  produced  by  the  tactics  editor  and  the  terrain  features  produced  by 
the  terrain  recognition  module  and  makes  a  determination  of  the  terrain  constraints  as  specified  in 
the  tactic  are  met  by  the  current  terrain.  It  does  this  for  each  tactic  in  the  tactic  data  base  and 
produces  a  list  of  applicable  tactics,  a  case  base  weighted  determination  is  then  made  among  the 
allowable  tactics  to  determine  the  tactic  most  likely  for  success.  Currently,  tactic  selection  is 
based  on  how  extensively  the  tactic  makes  use  of  the  available  terrain  with  that  make  extensive 
use  of  the  available  terrain  rated  as  having  a  higher  probability  of  success. 

Terrains  were  specified  by  a  bitmap.  The  simulation  runs  on  this  same  bitmap.  The  terrain  bitmap 
was  processed  into  a  terrain  description  file  in  which  the  terrain  features  are  classified.  This  is  one 
of  the  inputs  to  the  C++  program.  The  terrain  is  described  by  the  start  point  and  endpoint  of  the 
enemy  avenue  of  approach  (EAA)  and  by  terrain  objects  such  as  lakes,  mountains,  hills,  and 
minefields  and  their  coordinates. 

The  other  input  to  the  program  is  the  tactics  data  base,  created  by  the  Tactics  Editor.  The  tactics 
files  describe  the  terrain  constraints  that  each  tactic  must  meet.  These  constraints  include 
distances  to  the  EAA  and  distances  between  terrain  objects.  Also  included  in  the  tactics  files  are 
descriptions  of  the  user-specified  placement  of  the  battlelines  with  respect  to  the  terrain  objects. 
When  a  tactic  is  chosen,  these  battlelines  are  deployed. 

Specifying  constraints  in  the  Tactics  Editor  is  optional.  The  user  can  specify  as  many  as  they 
want.  They  include  as  many  terrains  as  are  required  by  the  tactic  and  as  much  information,  such 
as  distance  requirements,  that  are  necessary  for  the  tactic.  The  C++  program  would  take  all  the 
tactics  files  and  check  whether  their  constraints  were  satisfied. 
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The  basic  algorithm  is  to  assign  each  tactic  terrain  element  to  a  terrain  object  in  the  specific 
terrain.  Once  the  assignments  are  made,  the  program  determines  whether  constraints  specified  in 
the  tactics  file  were  met  by  that  assignment  by  checking  whether  distances  to  the  EAA  and  to  the 
other  terrain  objects  matched.  It  would  iterate  through  each  possible  assignment  until  one  was 
successfully  matched. 

The  program  would  then  eliminate  as  possibilities  the  tactics  whose  constraints  were  not  met,  for 
example  if  the  tactic  required  more  terrain  elements  than  were  in  the  specific  terrain  or  the 
distances  did  not  match  up.  Of  the  successful  tactics,  the  program  would  chose  the  one  that  was 
the  most  heavily  constrained,  meaning  that  more  terrain  objects  and  more  distances  were  specified 
in  the  tactic. 

If  none  of  the  tactics  matched  up,  the  program  would  chose  either  a  tactic  for  a  ghost  terrain,  or  if 
no  ghost  terrain  tactic  existed,  no  tactic  would  be  chosen  and  no  battlelines  would  be  deployed. 
Ghost  terrain  tactics  require  no  terrain  objects  and  the  ghost  terrain  is  mapped  to  the  center  of  the 
bitmap.  Battlelines  are  deployed  around  it  as  specified  by  the  tactics  file. 

Once  the  program  has  chosen  the  best  tactic,  it  deploys  the  battlelines  onto  the  terrain.  The 
tactics  files  specify  which  terrain  objects  the  battlelines  are  associated  with.  They  also  specify  a 
battleli'ne  start  point  with  respect  to  the  center  of  the  terrain.  An  angle  from  the  EAA  and  a 
distance  completely  specify  this.  Then  the  files  would  specify  which  direction  the  battleline  would 
be  built  in,  given  as  an  angle  to  the  EAA.  For  example,  a  90  degree  angle  would  say  that  the 
battleline  should  be  built  perpendicularly  to  the  EAA.  Using  this  information,  the  program  places 
battlelines  on  the  bitmap  around  the  terrain  objects  the  tactic  was  mapped  onto. 

Once  the  battlelines  are  placed,  the  simulation  begins.  While  the  simulation  runs,  the  program 
keeps  track  of  whether  battlelines  should  be  moving  and  calculates  the  new  coordinates  for  the 
tanks. 


3.3  Simulation 

The  simulation  is  for  demonstration  purposes  only,  it  will  be  replaced  by  the  current  military 
simulation  once  the  SHAI  tactics  system  is  integrated  with  ModSAF  and  CCTT.  The  simulator 
is  simply  a  tactics  display  medium,  the  tank  parameters  and  capabilities  are  not  accurate.  It  takes 
commands  modeled  after  ModSAF  commands,  and  produces  only  information  available  in 
ModSAF.  This  to  facilitate  Phase  II  integration  with  ModSAF.  If  the  simulator  did  accurately 
reflect  reality,  the  system  could  be  used  to  investigate  the  effectiveness  of  tactics.  Changes  in 
tank  capabilities  (speed,  range,  fire  rate,  etc.)  have  a  definite  effect  on  the  utility  of  tactics  in  the 
tactics  data  base.  The  simulator  is  implemented  in  Borland  C++  5.0  by  a  subcontract  to  the 
Research  Development  Corporation  (RDC)  in  Washington  DC 
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3.4  Terrain  and  Tactics  Implemented  in  Phase  I 

For  the  Phase  I  demo,  we  have  selected  the  followings  tactics  to  represent: 
Flat  Desert  . 

1.  Flanking 

2.  The  Net 

3.  Bait  and  Switch 

Low  Rolling  Hills/ Arid 

1.  Skirmishing 

2.  Channeling 

3.  Landmark 


The  Flat  Desert  tactics  have  been  drawn  from  the  German  and  British  experience  in  the  Western 
Desert  in  WWII.  The  Low  Rolling  Hills/Arid  tactics  come  from  battles  fought  in  the  Middle  East 
during  and  immediately  following  the  Yom  Kippur  War. 


3.5  Demonstration  Sequence 

The  demonstration  sequence  starts  with  a  new  tactic  being  entered  by  the  user,  the  tactic  is  a 
simple  ambush  where  a  battleline  is  placed  behind  impassable,  concealing  terrain.  This  is  done  in 
the  Graphical  Tactics  Editor. 
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*he  » -  wi,h  a  desert  terrain  The 

Net'1  is  satisfied.  It  was  used  by  the  Gerraans^ndBnV  tactic  called  "The 

tacfc's  representation  in  the  editor  shows  the  initial  ^  ***?  ?U™g  WWIL  The 

positions.  tne  initial  battle  positions,  and  the  tactical  maneuvering 


This  tactic  is  called  up  and  oriented  to  the  expected  enemy  avenue  of  approach,  the  tactic  then 
executes  in  the  following  manner. 


Speed  Down  Reset  Options  Hefp 


/ 


Initial  setup  -  The  forces  are  arrayed  in  a  square  as  specified  in  the  tactics  editor 
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Contact-  Blue  force  reaches  the  Red 
battle  line. 


perimeter  and  the  Red  Force  falls  back  to  establish  a  unified 
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fjause 


Speed_Down  Beset  options 


Engagement  termination  -  The  Red  force  reaches  the  line  and  the  simulation  runs  until  a  winner  is 
decided. 

Next  the  terrain  is  switched  to  a  rolling  hills  setup.  The  tactic  retrieved  in  this  terrain  depends  on 
the  enemy  avenues  of  approach.  When  we  direct  blue  force  through  the  choke  point  defined  by 
two  mountains,  the  system  recognizes  the  opportunity  and  sets  up  the  ambush  which  was  entered 
as  the  first  step.  This  shows  the  expandability  of  the  system  by  the  dynamic  inclusion  of  new 
tactics. 


28 


When  we  change  the  enemy  avenue  of  approach  to  avoid  the  mountain  choke  point,  but  to  go 
over  the  central  hill,  the  ambush  tactic  is  invalidated,  but  a  skirmishing  tactic  is  satisfied.  The 
following  images  are  dumps  of  the  skirmishing  tactic  in  the  Graphical  Tactics  Editor,  and  what  the 
tactic  looks  while  executing  on  this  terrain.  The  tactic  entails  lining  up  on  a  hill,  firing  on  an 
approaching  enemy,  and  then  retreating  to  a  main  battle  line.  This  forces  deployment  of  the 
enemy  slowing  them  down,  and  it  also  inflicts  damage  with  minimal  risk  to  the  unit. 


Ill 


4.  PHASE  II  DESIGN 


Much  effort  has  been  put  into  the  problem  of  creating  realistic,  flexible,  expandable,  portable,  and 
easily  alterable  S AF  behaviors.  Stottler  Henke  Associates,  Inc.  (SHAI)  proposes  the  development 
of  a  graphical  SAF  behavior  language  for  the  representation  and  editing  of  SAF  behaviors  by 
domain  experts.  After  editing,  the  user  will  be  able  to  save  the  tactic  in  executable  form  which 
will  be  able  to  control  SAF  in  simulations  (CCTT  or  ModS AF)  or  in  text  form  as  a  CIS 
document.  SFIAI  also  proposes  interfacing  the  tactics  created  by  the  editor  to  established 
simulations  running  with  ModSAF  and  CCTT  in  order  to  test  them  in  simulation.  This  will  be  a 
way  to  investigate  and  validate  SAF  behaviors  by  actually  running  the  tactics  entered  by  the 
tactics  experts.  In  addition  to  tactic  validation,  the  graphical  tactics  editor  will  export  tactics  in  a 
form  that  can  be  interfaced  to  different  simulation  environments,  simply  by  creating  an  interface 
controller  for  each  simulation.  This  results  in  a  mechanism  for  creating  common,  portable  SAF 
behavior  on  different  systems.  Another  benefit  of  the  SHAI  behavior  editor  will  be  the  ability  to 
output  tactics  in  the  form  of  Combat  Instruction  Sets  (CIS)  so  there  is  an  automated  way  to  enter 
tactics,  test  them  on  a  variety  of  systems,  and  automatically  generate  CISs.  The  center  piece  of 
this  system  is  the  graphical  tactics  editor,  a  proof  of  concept  of  which  was  developed  in  Phase  I. 
The  other  elements  of  the  system  are  the  interface  modules  to  ModSAF  and  CCTT,  which  will  be 
updated  and  expanded  versions  of  the  SAF  controller  in  the  Phase  I  system.  In  Phase  II,  SHAI 
will  investigate  the  full  representational  requirements  for  the  entry'  of  tactics  in  the  Graphical 
Tactics  Editor.  We  will  implement  the  user  friendly  graphical  editor,  and  the  ability  to  output  CIS 
from  the  editor.  We  will  also  implement  the  SAF  control  interfaces  to  ModSAF  and  CCTT  which 
will  provide  multiple  tactics  testing  environments  and  SAF  cross-simulation  commonality. 


Figure  1 

In  Phase  II  we  will  develop  the  Graphical  Tactics  Editor  and  SAF  controllers  based  on  our  results 
from  the  Phase  I  system.  We  will  also  develop  the  ability  to  output  Combat  Instruction  Sets  from 
the  graphical  behavior  description.  Domain  experts  will  be  able  to  edit  behaviors  in  a  structured, 
yet  user-friendly  environment.  This  structure  will  allow  software  to  translate  from  the  graphical 
language  into  a  variety  of  formats,  an  editor  format  which  will  allow  users  to  save  and  restore 
tactics  for  multiple  editing  sessions,  a  CIS  format,  and  an  executable  format  which  will  be  the 
basis  for  controlling  the  SAF  in  the  interfaced  simulations.  Since  tactics  are  often  conveyed 
visually  through  diagrams,  the  most  natural  SAF  behavior  language  is  also  visual.  It  should 
resemble  the  diagrams  in  the  approved  Army 'doctrine  documents,  and  use  the  same  symbols. 
Additionally,  an  animation  capability  to  illustrate  timing  issues  or  reactions  to  certain  events  might 
also  be  helpful. 

After  development,  the  general  SAF  tactics  representation  schema  will  be  used  in  the  following 
way.  The  user  enters  the  tactic  into  an  easy  to  use  graphical  editing  tool,  the  SAF  behavior 
language  is  itself  graphical,  so  entry  consists  of  dragging  and  dropping  icons  (which  correspond  to 
abstract  objects  in  the  simulated  world  such  as  battlelines,  terrain  features,  avenues  of  approach, 
etc.),  making  links  between  them,  and  describing  the  constraints  or  primitives  with  each  link.  The 
user  will  also  be  able  to  use  animations  to  specify  the  timing  for  situations  where  timing  is  critical. 
For  instance  pulling  a  tank  icon  along  the  enemy  avenue  of  approach,  then  specifying  the  tactical 
reaction  to  the  exact  status  of  the  battlefield.  There  will  also  be  the  ability  to  specify  the  flow  of  a 
simulated  battle  from  tactic  to  tactic.  The  user  will  be  able  to  specify  conditions  under  which  the 
tactic  should  change  formation  into  another  tactic.  There  will  also  be  the  ability  to  specify  some 
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tactical  transitional  parameters  and  methods.  When  the  described  conditions  for  a  tactical  change 
are  met  in  a  simulation,  the  SAF  will  automatically  flow  into  the  next  specified  tactical  formation, 
using  the  transition  methods  described  in  the  language,  This  will  also  allow  domain  experts  to 
analyze  what  tactics  flow  naturally  from  other  tactics  It  will  also  allow  the  complete  analysis  of  a 
multi-tactic  battle  scenario. 

The  graphical  SAF  behavior  language  describes  SAF  behavior  in  abstract  terms.  The  enemy  tank 
represented  in  the  diagrams  represents  any  enemy  tank  meeting  the  specified  criteria,  the  hill  in  the 
diagram  represents  any  hill  which  meets  the  specified  constraints,  etc.  The  tactical  representation 
which  is  generated  from  this  representation  must  search  its  area  Of  a  battlefield  for  particular 
simulated  objects  which  match  the  parameters  of  the  abstract  ones  in  the  language.  Once  a  match 
has  occurred  the  relevant  objects  which  meet  the  constraints  are  bound  to  the  abstract  objects  in 
the  behavior  language  and  the  tactic  is  setup  and  executed  accordingly.  For  mobile  and 
changeable  objects,  like  tanks,  this  must  occur  during  run  time.  For  permanent  objects,  such  as 
terrain  features,  this  matching  can  occur  off  line,  for  a  particular  terrain,  before  the  simulation  is 
run.  Since  terrain  matching  is  computationally  intensive,  it  should  be  done  off-line  for  a  set  of 
terrain  data,  saving  the  results  for  subsequent  simulation  executions  on  that  terrain. 

This  single  intuitive  representation  of  tactical  behavior  can  then  be  used  for  multiple  purposes.  It 
can  be  used  for  the  automatic  creation  of  CIS  documents  complete  with  figures,  and  for  the 
creation  of  a  tactic  representation  that  can  be  run  in  different  simulation  environments.  This  will 
lead  to  many  advantages  in  tactics  validation,  the  rapid  implementation  of  new  SAF  behavior, 
automatic  creation  of  CIS,  and  implementation  of  common  SAF  behavior  in  multiple  simulations. 

The  graphical  behavior  editor  will  make  the  problem  of  tactics  validation  much  more  tractable. 
With  this  tool,  tactics  will  be  easy  to  specify.  These  tactics  can  be  output  into  their  executable 
format  and  then  run  on  various  simulations.  The  graphical  behavior  editor  will  be  able  to  encode 
both  offensive  and  defensive  tactics.  Domain  experts  can  quickly  specify  tactics  then  run 
simulations  to  investigate  the  results  of  their  tactics.  The  user  can  vary  simulation  parameters  and 
the  strengths  of  each  side  to  analyze  the  tactic.  They  will  be  able  to  determine  which  tactics  work 
well  against  other  tactics,  what  conditions  a  tactic  works  well  in,  and  how  the  effectiveness  of  a 
tactic  varies  with  assets  available.  This  rapid  feedback  will  allow  users  to  investigate  many 
different  tactics,  many  different  tactical  combinations,  and  fine  tune  the  tactic  parameters,  This 
will  allow  for  easy  validation  of  tactics  and  investigations  of  the  optimal  situations  for  the  tactic. 

Another  benefit  of  the  graphical  tactics  editor  is  the  rapid  implementation  of  new  SAF  behavior. 
Instead  of  writing  code  for  each  new  SAF  behavior,  new  behaviors  can  be  created  by  simply 
entering  the  behavior  in  the  user-friendly,  high  level  behavior  editor.  This  graphical  description  of 
the  behavior  will  be  interpreted  by  the  editor  and  automatically  output  in  a  form  that  can  be  used 
to  control  SAF.  This  is  a  much  quicker  avenue  to  new  SAF  behavior  than  coding  behavior  from 
standard  programming  languages. 

In  addition  to  the  efficient  reliable  creation  of  SAF  behavior,  the  Graphical  Tactics  Editor  will 
greatly  facilitate  and  standardize  the  creation  of  Combat  Instruction  Sets.  The  option  of  saving 
the  tactics  in  CIS  form  will  be  available  Phase  I  showed  that  graphical  diagrams  are  the  most 
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natural  representations  for  tactics.  We  will  be  able  to  convert  this  graphical  representation  to 
both  CIS  format  and  a  format  suitable  for  SAF  control.  This  will  make  CIS  production  easier, 
faster,  and  will  make  the  SAF  behaviors  automatically  correspond  to  the  Combat  Instruction  Sets. 
It  will  also  standardize  the  CIS  production. 

Another  benefit  of  a  SAF  behavior  language  and  editor  is  that  the  tactic  output  could  be 
supported  for  multiple  simulations.  The  behaviors  would  only  need  to  be  described  once  in  the 
high-level  SAF  behavior  language,  this  description  could  be  used  as  the  basis  for  SAF  behavior  in 
many  simulations.  This  contrasts  sharply  with  the  current  situation  where  unique  software  is 
developed  for  each  different  simulation,  unit,  and  weapons  system.  Currently  each  unit’s  behavior 
must  be  implemented  for  each  simulation.  Implementing  SAF  behavior  based  on  a  common 
behavior  representation  produced  by  the  Graphical  Tactics  Editor  will  lead  to  SAF  behavior 
consistency. 

An  example  run  through  the  system  would  be  for  a  domain  expert  to  come  up  with  a  new  tactic. 
We  would  then  enter  the  tactic  by  creating  a  schematic  visual  representation  of  it  and  filling  in 
some  parameters  that  the  system  prompts  for.  He  would  then  save  the  tactic  in  the  executable 
format  and  run  it  in  the  simulation  environment,  he  would  then  be  able  to  go  back  and  tune  the 
tactic  until  it  is  satisfactory.  Finally  he  could  then  save  the  validated  tactic  description  and 
automatically  create  a  corresponding  CIS  for  it. 
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